,5
In making such ca1culations, the adsorbed atom is allowed to relax perpendicularly to the surface to a potential energy minimum. In one such 4 ' calculation, the surface atoms near the adsorbed atom were also allowed to re1ax; this relaxation increased the calculated heat of adsorption by less than 0.3%. Calculations of adsorption potential diagrams have also yielded surface diffusion barriers. 5
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Low Energy Electron Diffraction (LEED) has been used to study clean solid surfaces and the interaction of gas atoms with the atoms in the surface. The LEED pattern is altered by adsorption of gas atoms.
6 As for clean surfaces, the interpretation of the new patterns is not as yet fully understood.
The authors have previously proposed a theory of surface phase transformations. 7 They have sholom that, for a simple model of the argon (100) surface, it is possible for the surface atoms to rearrange from the normal In this paper, we examine the adsorption and diffusion of argon on the (lXl), C(2Xl), and C(5Xl) structures of the argon (100) surface. We show that the heat of adsorption of argon on the C(2Xl) and C(5Xl) structures is roughly 20% lower than the heat of adsorption on the (lXl) structure. The symmetries and separations of the adsorption sites are altered from those of the (lxl) structure. Ad-atom diffusion barriers on the C(2xl) and C(5Xl) structures are up to 70% lower than on the (lXl) structure.
,.
' . Table II .
III. CALCULATIONS
The adsorbed atom is assumed to be located above a point (x,y) of the unit cell of a (100) This maximization was carried out by a half interval technique on a CDC 6600 computer.
•
rI. RESULTS We have calculated heats of adsorption of argon at a rtumber of sites on (lXl), C(2)<l), and C(5Xl) structures of the argon (100) 1367 cal/mole. In this calculation, the energies were calculated qy summing over a crystal six planes thick; the earlier calculation summed over five planes. The value reported here is smaller than that reported by Goodman, 1408 cal/mole (using our argon parameters); he summed over a much larger crystal.
There is only one possible adsorption site on the (lXl) structure and its adsorption energy is 1386 cal/mole and its symmetry is C4' There are hvo sites on the C (2)<1) structure with energies 1212 and 1164 cal/mole and The separation of the closest maxima on the (lXl) structure is 1.00 units (= 3.79 jt)~ The separation between closest maxima varies between .54 and 1.02 units on the C(2Xl) structure and between .54 and 1.00 units on the C(5X1) structure.
From Table III , we see that the energy barrier for diffusion of argon ad-atoms on the (lX1) structure of the argon (100) face is 376
cal/~ole.· This agrees quite well with Goodmants 381 ca1/mole. Diffusion perpendicular to the shift direction is complicated. The diffusing atom moves through a number of adsorption sites. The potential for motion of an argon ad-atom perpendicularly to the shift direction is shown in Fig. 7 for the C(2x1) ,structure. The total activation energy for diffusion across "this complicated barrier is 320 cal/mole, which 1s also less than the energy barrier for diffusion' of argon ad-atoms on the (lx1) structure.
• "
• ' .
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In this paper, we have examined adsorption of argon on three possible structures of the argon (100) surface, the normal (lXl) structure and C(2Xl) and C(5xl) structures. The existence of such structures on metal surfaces was previously predicted by the authors and has been found to explain some previously incompletely understood LEED data. 8
We have found then adsorption energies are roughly 20% lower on the ¢(2Xl) and C(5xl) structures than on the (lXl) structure. The adsorption site on the (lXl) structure has C 4 symmetry, while the adsorption sites on the C(2Xl) structure hav~c3 and C 2 symmetry and the sites on the C(5xl) • -9-UCRL-18209 Table I The displacements, 5., of the first two layers of the argon (100) surface. • -11- Table VI Diffusion barriers for argon ad-atoms on the C(2Xl) structure of the argon (100) surface. The barriers which must be crossed for diffusion perpendicular to the shift are marked 1 that for diffusion parallel to the shift II. Diffusion barriers for argon ad-atoms on the C(5X1) structure of the argon (100) surface. The barriers which must be crossed for diffusion perpendicular to the shift are marked 1., that for di~fusion parallel to the shift 1' 1. The normal planar spacing is 1.
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Initial Position
The C (2 1) structure of the (100) surface of a FCC crystal.
The shaded circles represent shifted atoms. The barrier for diffusion of an argon ad-atom perpendicularly to the shift direction on the C(2Xl) structure of an argon (100)
surface. Energies are in calories per mole. Position is in terms of the reference coordinates in Fig. 5 .
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